Let X be an infinitely differentiable (smooth) manifold and let R be the real numbers. Denote by D the algebra over R of all infinitely differentiable functions on X with the natural addition and multiplication, and by D0 the subalgebra of D consisting of those functions with compact supports (that is, which vanish outside of compact sets). A tangent vector field L is a linear operator on D to D which is also an abstract derivative, that is, if a, bCR and /, gCD, then L(af+bg) =aL(f)+bL(g) and L(fg) =fL(g)+gL(f). The set £ of all tangent vector fields, with the obvious addition and multiplication by real numbers, becomes a Lie algebra2 over R when the product of Li and L2 is defined by
It is well known that certain topological spaces are determined by rings of continuous real functions defined over them [l; 2; 3],1 and for differentiable manifolds the functions may be differen tiable [4; 7] . In this note we prove that the Lie algebra of all tangent vector fields with compact supports on an infinitely differentiable manifold determines the manifold, and that two such manifolds with isomorphic Lie algebras are differentiably homeomorphic. This Lie algebra has been studied by H. Cartan [6] , and for the case of analytic manifolds by Chevalley [5] .
Let X be an infinitely differentiable (smooth) manifold and let R be the real numbers. Denote by D the algebra over R of all infinitely differentiable functions on X with the natural addition and multiplication, and by D0 the subalgebra of D consisting of those functions with compact supports (that is, which vanish outside of compact sets). A tangent vector field L is a linear operator on D to D which is also an abstract derivative, that is, if a, bCR and /, gCD, then 2 See for example [5 ] and [6 ] .
3 For the case of analytic functions, a proof is given in [5] . For functions in D a proof is given in [4] .
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License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use module over D but this structure for 7^ is too rich for our purpose as the coefficient ring D itself determines X [7] , We also define the subalgebra J^oE-d t° be those elements of 7^ which map D into D0. It is easy to see that /ja consists of those tangent vector fields with compact supports, that is, all of whose components vanish outside of compact sets.
The reconstruction of X from ^0 follows classical lines, for which information as to the structure of ideals in "£o is needed. in U. The functions h* may then be extended over all of X so as to be infinitely differentiable (at least if the neighborhood U is slightly shrunk). The vector field L in this preferred coordinate system we will call a local unit vector in the ^-direction.
Let the notation now be chosen so that X* are the coordinates of a local unit in the 1-direction. If ME£ and has components pi then the jth component of
Since we may always find functions p1' so that dp'/dg1 are arbitrary near x, it is clear that every element of £ is locally equal to an element of I. to within an element of 70, where X* are the components of L, all vanishing at x0. But this is impossible as may be seen by considering only the terms in (3) which are of the first order in the coordinates.
It is thus possible to characterize vector fields vanishing at a point. Let t denote the natural homeomorphism of X onto Y given by Theorem 2. Then the isomorphism of the Lie algebras will send a vector field on X vanishing at x0 into a vector field on F vanishing at yo=T(x0). Since, under r, functions on Y go into functions on X it suffices to show that this correspondence preserves differentiability. Let 4>(y) be infinitely differentiable, ^(x) =<p(r(x)), and M be a vector field not vanishing at yo = r(x0). Let L correspond to M under the isomorphism and consider <pM=Mi and its image Li under the isomorphism.
Then Mi=<p(y0)M+Mo where M0 vanishes at y0 and hence, by Lemma 3, Li=^(xo)L+Lo where L0 vanishes at x0. Since L does not vanish at x0 we may suppose that L is a local unit in the 1-direction. Then if X* are the coordinates of Li we have X} =/(x0) • 1 at xQ. Since the components of Li are infinitely differentiable, so is
